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Feed Value of By-products of 
Alcohol Production for Swine 
Richard C. Wahlstrom 
The production of alcohol as a fuel energy source has created an interest 
in "on-the-farm" alcohol plants. Although many different materials can be 
used in the production of alcohol , most interest has centered on the use of 
corn as the carbohydrate source. In this process ,  the starch in corn is 
converted to sugar and the sugar to alcohol which is then distilled off 
leaving a liquid product of approximately 5 to 10% dry matter. This product 
is called "stillage" and it contains considerable amounts of nutrients .  
It is generally considered that it is not economically feasible t o  dry 
this feed by-product because of the energy costs .  This creates a problem 
in feeding material of this high-moisture content . However , it may be 
possible through the use of screens and filters to remove some of the water 
at a minimal cost . There have been reports of stillage having 20 to 25% dry 
matter by this method. 
Each bushel of corn used in the distillation process will result in about 
1 7  pounds of dry matter in the form of stillage. About 1 1  pounds· of this dry 
matter are present in the wet grains and the other 6 pounds are present in the 
soluble material. The advantage of removing some of the water from the stillage 
is shown in table 1 .  By increasing the dry matter of the stillage from 7 to 
25%,  one would eliminate over 70% of the water . The mechanics of handling this 
lesser volume of material would be a definite advantage. 
TABLE 1 .  STILLA.GE FROM EACH BUSHEL OF CORN PROCESSED 
Dry matter of 
stillage 
Feeding Stillage 
7% 
14% 
25% 
Pounds of stillage per 
bushel of corn processed 
243 
122 
68 
Table 2 presents the average nutrient content of corn grain and distillers 
dried grains with solubles and also the predicted nutrient content of distillers 
wet grains and whole stillage . The nutrient content in stillage on a dry matter 
basis is approximately three times the level of the nutrients in corn except for 
energy. Therefore , on a dry matter basis , the protein content should be about 
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TABLE 2 .  NUTRIENT COMPOSITION OF CORN AND DISTILLERS BY-PRODUCTS 
Distillers dried Distillersb Whole Nutrient , % Corn graina grains/solubles a wet grains stillagec 
Dry matt er 89. 0 93 . 0  30. 0 
Protein 8 . 8  27 . 2  8 . 8  
Fat 3 . 8 9. 0 2 . 6  
Fiber 2 . 2 9. 1 2 . 8 
Ash 1 . 1  4 . 5 . 6  
Calcium . 02 . 15 . 03 
Phosphorus . 28 . 95 . 12 
Lysine . 24 • 60 . 19 
: From National Research Council reports . 
Calculated from nutrient content of distillers dried grains . c Calculated from nutrient content of distillers dried grains with 
solubles . 
7 . 0  
2 . 1  
. 7  
. 7  
. 34 
. 01 
. 07 
. 05 
27  to 30%, fiber and fat about 9%,  lysine . 55 to . 65 % ,  phosphorus . 95 % ,  calcium 
. 10 to . 15% and it is a good source of many of the water soluble B vitamins . 
The low quality of protein, due to low levels of lysine and tryptophan , and high 
level of fiber in the stillage dry matter limits its usefulness in swine diets . 
Stillage should be used mainly as a subs titute for corn and not as a protein 
substitute in swine diets .  Although 1 pound o f  dry matter from stillage should 
contain 27  to 30% protein, it will only contain about . 55 to . 65% lysine. This 
is about the amount of lysine that is present in a 1 2  to 14% protein diet . It 
also has been reported that stillage may be unpalatable and feed consumption 
is reduced when stillage is fed. Because of these reasons , it is recommended 
that stillage be limited to from 15 to 20% of the total dry matter of the 
diet and should not be used for pigs under 100 pounds in weight . Another 
thumb rule that can be used is to feed 1 pound of dry matter from stillage 
per pig daily. One pound of dry matter daily would be from 20 to 1 5 %  of a 
daily diet of 5 to 7 pounds.  Using the dry matter values listed in table 1 ,  
a pig would need to consume 1 4 , 7 or 4 pounds of stillage daily to receive 
1 pound of dry matter from stillage containing 7 ,  14 or 25% dry matter , 
respectively. 
How To Feed 
Although only limited research has been conducted on feeding stillage , 
it appears that the producer has two alternatives on methods of feeding . 
Stillage could be fed separately along with a balanced diet fed free-choice 
or the stillage could be mixed with the dry feed . An example of a swine 
diet containing 15% of its dry matter from distillers grains containing 25% 
dry matter is shown in table 3.  The diet is formulated on a dry matter basis 
and also on an "as fed" basis . The moisture content of the stillage results in 
the mixed feed also being high in moisture . The "as fed" diet contains about 
65% dry matter and 35% moisture. Thus , it could require special feeding 
equipment and possibly daily mixing to prevent heating or molding of the mixture . 
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Workers at Iowa have reported that stillage did not spoil when stored up to 
1 week . However , this necessitates liquid storage facilities . It would seem 
more feasible to utilize the stillage as it is produced if a constant supply 
is available. 
TABLE 3 .  SWINE DIET USING DISTILLERS GRAINS (25% DM) 
AS 15% OF DRY MATTER OF TOTAL DIET 
Corn 
Soybean meal,  44%b 
Distillers grains (25% DM) 
Dicalcium phosphate 
Limestone 
Trace mineral salt 
Premixc 
Total 
Calculated content 
Lysine 
Phosphorus 
Calci um 
Dry 
matter 
basis 
688 
134 
150 
10 
10 
3 
5 
1000 
. 65 
. 60 
. 67 
500 
96 
386 
6. 5 
6. 5 
2 
3 
1000 
� 65% dry matter. 
Commercial supp lement s could replace the soybean 
meal with proper adj ustments for lysine , calcium and 
phosphorus . c Vitamin-additive premix . 
Ordinarily about 240 pounds of stillage results from each bushel of corn 
processed because of the water added during the process .  If one follows the 
recommendation of 1 pound of dry matter per pig daily , each pig would need to 
consume 14 pounds of 7% dry matter stillage daily (assuming each bushel of 
corn processed results in 240 pounds of stillage containing 17 pounds of dry 
matter; thus , 240 + 1 7  = 14) . Therefore , 1 7  pigs would be needed to consume the 
stillage produced from each bushel of corn processed daily. If fed free-choice , 
it may be necessary to limit water consumption from other sources in order to 
obtain consumption of the stillage. 
Stillage for Sows 
If stillage is made from corn free of molds , it should be quite acceptable 
for gestating sows . However ,  if there are mycotoxins in -the original corn , 
these will be present in the stillage and it should not be fed to sows . 
Lactating sows can be fed limited amounts of stillage if total energy 
consumption is not reduced. 
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Summary 
The value of stillage for swine is limited because of the quality of protein 
and therefore it should be used in limited quantities (not over 20% of the dry 
matter of the diet) and the diet must be supplemented to insure adequate 
lysine. Each bushel of corn will produce about 240 pounds of stillage 
containing 1 7  pounds of dry matter . If facilities for handling and feeding 
stillage are available , it can be fed free-choice or it could be fed as a 
paste feed in a ratio ' of 1 . 5  to 2 . 0  pounds of stillage per pound of dry diet . 
If the moisture in the stillage can be reduced to about 75% ,  less than 30% as 
much stillage will have to be handled and it would be possible to mix this 
material with dry feed in limited quantities to form complete diets.  
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